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(S4)Title: POLYMERS AND PROCESS FOR PRODUCING POLYMERS 


(57) Abstract 

A process for producing elongated-chain polymers or star polymers by polymerizing a vinyl monomer by living radical 
polymerization, wherein a compound having two or more polymerizable carbon-to-carbon double bonds is added at the end of the 
polymerization; elongated-chain polymers or star polymers produced by this process; and a composition comprising a polymer having a 
terminal hydroxy! group among the above-described polymers and a compound having two or more functional groups reactive with the 
hydroxyl group in the molecule as indispensable components. 
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0 
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J-JV, (^^) 70 >))Vm- 2 -/^-7Mni^- 2 -A-7;itP7fJl/ 

x^;i/, (/^) 7? <j;i<bi- 2 -A-7;^Dim 7£ u^HM 

5 70 ] J)l&~ 2 -/1-7Jl/tD>f^- 2 )V*U3LT)V 

) 70 U )Vm- 2 -/^-7JU*D^->;bX^, 7£'J;MR-2-/^ 

-7^tnf->;nfJk 7-7 ij;vr~ 2 -n-yiv-tu^y-^isfy 

JL^-)Vm<D 70 U^ty?- ; X^U>, t'X^MUxX a~* 

10 =E/7- ; /W7;i'*nif ^-7JWa7 , nt!U>. 7y<fch'-Ur> 

-f ysot; 7;v^xxxARtfv7;^^x*x;w ; 77jvsi, 7 

15 JLf-Jls-? VI 5 b\ 7"dW7H5F, 7"f;KHSH. 'N+S^UTWS 
K. tJf;RK5H. FxyJKHSK. ^f7 »JJU"7 U-f 5 H. 7aiX 
KKHH, ^^□'\4-/Kl/<ih'|07K;Flty7-;7i' l JO 

-MJJK □ " F U Jl.f?) I h ij )HM t: ZJH^ ; ; 7* IHU 

7SK. U;W75 F$®75 HSttf^^t;^- ; ^Hf - 7" 

20 □ tf:*>MHx;k tfA'U >BEtf— §Sc.E#g?k*x;k &&&t:x;H?(75 tfx 
JUX^T-JHB ; x^U>. 7*0 tT U->!P<Z>7;1^>& ; ^^-^x>, -<V^U> 
*©#tft>?x>SS ; JfcflsfcTxjU. Mt- l Jr>, iaib7U;k 7U^7JU3- 

0 v jm^ZTji^ 0 UJU^x^x^^yv-Tfeo, hh#s 
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*»«OUt:>^7i?* ;Pfi^- ft jgftl £ Ac SSI * Tff 5 £ £ ifi-C * 

5 5. ±E88d:L-Ui, Mkx>S©lfcfb!KSJB*«E ; 5>x 

f^kx— ■f-Jk f h5th'n77>, y7i-;H-fJk 7xy — ;k v?^ h 
*^>-fc:>3?©x--r;i^ig& ; mtu-vy. £od*;ua, £nn^>-t* 
>3f©/\ay>fl:£fl;zlc*5&»ttE ; 7-feh>, *^jkx^;Hrh>, 
7*3\>l/^ h>3$©^r h>mmm : *$J-)V, x*y-;k 7*DAV-;k <y 
10 7°DAV-;k n -7*3^7 ;Un-;k t e r t - 7*f ^7^3-JWC7^3 
-JU&iSttE ; 7-b h- h U;k 7*a tf;tx MJ ;k ^> V"- HJ ;l^©x h U Jl' 
**Ji ; BFl&x^Jk SS!!7'fn0i7fJ^i§i ; x^>tj-#*- K 

$tXtt2iPi±$i^LTfflt^: ( !:^ft5 1 XT Jkv 3 U < tt 

Sit. *5BW©a-&tt. ftfcJKJfcttSnfcHj&J. 0*C~2 0 0*C(D®HTff 5 

^^ti, jfsi<ssifl-i5om5. 
£©j:3&'j tr>^5y*;ua^o»jac*s^T. 2o£JUb©s£tt©j^it- 
a8&&*T5ft£tt£*iiirrs£. *s/7"u>iffi(t;*«fic»9. HMfi 

fca-&«fp*-pTaa!«ifi*»fcfei»t,ojW£fefij5-r-5^tt)*o. ssj#t 

a^W»^ttt, ¥*#©»* L < «8 0*«±#EJ&Ufcl$;Si, set 
25 » St < » 9 0 X£Lha*KJfcLfcP*/fiU fttcjtf * L < tt 9 5 XEJLhtfKffi LfcBf 

2 ^±©S£i£©^-^-S^£WT5<fc^<b Ilia, Pi£te£n 
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(1) 


(±o«*. R'ttPh. cn, co 2 r 3 (R 3 te-mmmm *$m*tis 


(±0**. R- 4 ttH. Me, K*ftl*£2 0©*«»*&atfns*-C*D. 


(±©55*K R 6 teH, Me. CN, 1 2 0 O^ttSfrSiBtfftSS 

R^snftu^, bit© *>©#«** tis. 

10 - (CH 2 ) n -CH 3 , 

-CH (CH 3 ) - (CH 2 ) n -CH 3 , 

-CH (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , 

-CH (CH 2 CH 3 ) 2 , 

-C (CH 3 ) 2 - (CH 2 ) n -CH 3 , 
15 -C (CH,) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , 



5 ) 



~C e H 5 , 

-C 6 H S (CH 3 ) , 
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i 

— C 6 H 5 (CH 3 ) 2 « 

— (CH 2 ) n ~C 6 H 5 , 

- (CH 2 ) n -C 6 H 5 (CH 3 ) , 

— (CH 2 ) n — C 6 H 5 (CH 3 ) 2 

5 c n it o u.t<Dm&-?. &m<D&ftmm&\z 2 0 &t) 

- (CH 2 ) n - (ntt, 1~2 OroERfi-ST. ) ;-CH (CH 3 ) - 
CH (CH 2 CH 3 ) -C (CH 3 ) 2 -, -C (CH 3 ) (CH 2 CH 3 )-, 

10 -C (CH 2 CH 3 ) 2 -, -CH 2 CH (CH 3 ) -;- (CH 2 ) n -0-C 
H 2 - (ntt. 1-1 9tf)&&£^-To ) ;-CH(CH 3 )-0-CH 2 -. 
-CH (CH 2 CH 3 ) -0-CH 2 -, -C (CH 3 ) 2 -0-CH 2 -, -C 
(CH 3 ) (CH 2 CH 3 )-0-CH 2 -, -C (CH 2 CH 3 ) 2 -0-CH 2 -, 

- (CH 2 ) 2 -OC (O) - ;- <CH 2 ) „-OC (O) - (CH 2 ) m - ( 
15 mRtfntt. XttiWfsT, 0 - 1 9 ©ffifct&T. fcfciU O^m+n^ 

1 9*mrzto ) ; - (CH 2 ) n -C (O) O- (CH 2 ) m - (mRtfntJ, 
|H]-XtegfcoT, 0-1 9©!g&£gT. fcfc'U OSm+nSl 9 £iifcT. 
) ;-CH 2 -C (O) O- (CH 2 ) 2 -0-CH 2 -. -CH (CH 3 ) - C 

(O) O- (CH 2 ) 2 -o-ch 2 -, wmtft>n&. 

LTli, o-. m-, p-C 6 H 4 -, o-. m-, p-C 6 H 4 -CH 2 -, o 
-. m-, p-C 6 H 4 -0-CH 2 -. o-, m-. p-C 6 H 4 -0-CH ( 
CH 3 ) -, o-, m-, p-C 6 H 4 -0-C (CH 3 ) 2 - ; o-, m-, p 
-C 6 H 4 - (CH 2 ) n - (ntt, 0-1 4<Dm&&m-$-. ) ; o-, m-. p 
25 -C 6 H 4 -0- (CH 2 ) n - (nil 0- 1 4 ©SgcS^t. ) ;o-, m-, 
p-CH 2 -C 6 H 4 -, o-, m-, p-CH 2 -C 6 H 4 -CH 2 -, o -, 
m-, p-CH 2 -C 6 H 4 -0-CH 2 -. o -, m-, p-CH 2 -C 6 H 4 
-O-CH (CH 3 ) - ; o -, m-, p - C H 2 - C 6 H 4 - O - C (CH 3 ) 
z -;o-, m-, p-CH 2 -C 6 H 4 - (CH 2 ) n - (ntt, 0~ 1 3<Z)g 
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) ; o-, m-. p-CH 2 -C 6 H 4 -0- (CH 2 ) n - (ntt, 
0~1 3<Dm&&m?. ) ; o-, m-, p-C (O) -C 6 H 4 -C (O) O 

- (ch 2 ) n - (n«, o~i2«it&st. ) 

5 -;U^>-tf>, l, 4 --/b*-;i^>-fc:>, i, 2 -v-f V7"o^-;i/^>ii>, 
l, 3 ->m y 7'p^n;u^>-t2f>, l, 4 -sm V7 p o^-;u^>if >. i, 

3 -V\i-)\,-f7$ U>. 1, 8-vt'-;U^7^lx>. 2, 4-yt'z;l/t'7 

x~;i/, i, 2 3, 4 -^/^-;u^>i:>, i, 3-vt'r;p-4, 
5, 8 - h^J^f-JVty^ U>, 2. 2' -i/MZ.)V-A-X^)V- A' -~7u 

tlfc^iPfSftte, «rfclBj£$ft&^ai, *©tl/7-f>Oft*«, K«hft5fi-& 
20 ETFT?**. 

->3/^n7h^77^- (GPC) T«HgLfca*TO#^* (Mw) tft 
(Mn) 0Jt (Mw/Mn) a»!feV» £l>5tt«fc*rr*. fr^ftfr^ 

tel. 4#Cff$L<«l. 6UJIT1?S0, $ t < tt 1 . 
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B^ktfcttfoTsy^^xKWii (c) , ^mti <d/\u >f 
20 i^+t2flim±©-f y ->7*-haife^r-r*^* (b) n. i>to«>%. 

->*-f7->7*-K i/>v-r v->7^-b, ***->u u>->W7->7* 

25 - K 1. 5-^7^U->>?<V>'7^-h, 7K^{k^7xZi;i/>^>v-1'y-> 

-K < v*n>y-f y'>7*-h§©< v->7*-hfl:&« ; ^Svh-jun 

XWa-JUL. HL (/HX^A. G. ItS) . 3D^-hEH (B*#U 
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mGfc (I) t, &<St&fVi'7*-htt,&Vl (b) fcfcSA/TftSfidc*© 
<k9T<ftfcW«tt££a»T&»K:tt, £Sffe< l/S^^-Mfc'Stt (b) <hb 

fcVK 7->7*- Mfc-&ifel£fflV>£©#4<?£L^. 

->7*-hfc#» (b) i©E£tfclCOlr>Ttt. »tl8«ttsn&^*«, fc<b;L 
«. i:©^* (b) #^T5f V->7^-hSt, (I) #*r-r*#K 

15 *£©Jt¥ (NCO/OH (^Jt) ) #0. 5-1. 5"Ca*Ct^»SL<. 
0. 8-1. 2"C»SCi:3&«J;l9»SLVs. fc/£U H ©»(£*«:. ttnfclHB 
tt*Sfi*StlSfflJftCffl^*«^tt. NCO/OH=3. OgMT©^]*-? 

fc*5. (I) $WfifiR*l*©j£#Ti&SB£# (I) t, Mffitt'fy 

20 ->7*-Mt:£% (b) t©^U^>fl;R;E:S(EJfr*fc*fw. &HfcfcUT, 

fi£# (i) ^ajsJtttfcffli^ns7sy^5^h«n& (c) tL-ctt. it 

25 ^*t*^A7^fk Ht<Oft«^ftll; fcStffc«*tttIBte 

t**«**f ens. 
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I II 

^ N 

I 

X 

5 *^Jl/^7:h5>. 'fcf:zjl,y7*5>&££*lf5 in^ft. 1 

lO^ffl^TfeiUl. 2«£JLt£#MJLTt>«fcH. 
SfffH h U7^>§B£^b£4fe£*;W»7JU5rfc H fc©JE£4fe*fctt-*©«aM*: 

fcV»*«, 08*tf, Ji&tBHJ7^>Mfc'&<»a». -NH-CH 2 -0-CH 2 - 
N H - £ tf/ £ jfc Hi- N H - C H 2 - N H - Jg<& U T3Scf@«S£- L &<K 

ss-&fb#5 j ^7;u+;vx-x;wb^^A7;i/xt b*j§fjii (-tM ch#im 77" 
5H «*) as) ) sna. ^ne.cD7 5y mris (c) n, 1 

ffiIKfcl£jKLfc7S y 77XhW (c) *^J58f5IRtfflV»6n5ffifffihU 
£ft&©hU75>>lS£#fc£tt£^A7JU7 s fc Ht©^;Ht (MJ7 

v>S-^W<k'&!fe/ / ^;PA7;uxt H) -*«i~6o«HT*s^t^*if*ui». 

20 Jfcfc, fi<&# (I) t. fb^* (a) tUTZS/^^mtlB (O 

mfcfttLT-sts, m&fo (i) Mffiififtufewa. m%fc (i) t7 5.s? 

7X h^flt (c) £©itJ£ (SSlt) tt, 9 5:5- 5 0:5 0*t»*K, 8 
0 : 20-^6 0 : 4 0WJ;DJf$lH. 
fi£# (I) ££#75,/ h©fit (c) £&3Ud6#fcT5, tt^flc (I 
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m&it (I) §ta*«ii:«i>6ti5. i»-7-tpfc2fia±ffl*;i/3j5*->;ua£ 

&m?Zit&V0 (d) tLTtt. «$fcRjgttStt&lr»*«, 

7n>i, 4f;wuR, 7vtf>gg, 7*;na, ***:7*;ur. t^u- 

(d) tt, lfflO"*SffllriTt>J:V»L, 2fB£Ui£0ffflLT'b«fclr». fc£ 
10 to (d) <h. 2£<fc (I) *©7kK££0t;Mfc. (fc&tt (d) /fi£# (I) 
+ tt. 1 ~3 T&5dchJ&W£L< . l~2T?*5^t*«J:D»iL 

20 

56 98 ft 5 fc » ©S & ©Jgffi 

25 1 

3 0mL©#97.Rrt?*»fc, r^'J^fJKlO. OmL, 8. 9 4g, 
6 9. 7 5mmo 1 ) . &{fc%—9& ( 2 5 Omg . 1 . 7 4mmo 1 ) , ^s>9 
^f^yifU>h'J75> (0. 3 64mL, 3 0 2mg, 1. 7 4mmo 1 

) , *s«k^h;ux> (lmD stta*. ft«««EKabfc©-6a*»xT?tt 
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ttLfc. ck<*£#iL£:t£, 2 -7a^7a\ZX>®L}t.r)l> (0. 19 5mL. 2 
9 1mg, 1. 7 4mmol) £$sflDU 7 0 'CTMSI#Lfc. 3 0»ftfc5? 
tf-;l^>-tf> (3. 49mmol) fcSsJnU 7 0 , C-CftHlfttt«*6tt«Lfc. 

^fiteGPCi|i]5£ (#'J7.^U>&g) HJ;D 4 9 0 0, »^ M^Wi 1 . 2 6 

TS^fe. mmmzn<bntz±±i$.®\*> s^SHpas 2100 , *HPa# 

10 ftl. 2 4T*$'pfe. 

3 0mLO^7XRMl:, 7i"J;H!W (10. OmL, 8. 9 4g, 
6 9. 7 5 mm o 1 ) , &{b%— ffi ( 2 5 0 m g , 1. 74 mm o 1 ) , ^ 
15 ^f;kyXfl/>h'J7i> (0. 364 mL, 302mgi 1. 7 4mmol 
) , £J;tfWPX> (lmL) Srttfc*. WiEKbfcC^^^^XTI 
iftbfc. «fc<Jft#L-fc», 2 -^□ ; eyatf^>m^^;i' (0. 19 5mL, 2 
91mg, 1. 7 4mmol) £}£flnU 7 0tTJO«lfc. 3 0^|ty 
t'x;i/^>^> (o. 8 7mmol) &«tfnU 7 0 t:TinJlfclI#&»ttL-fc. 

20, ^5^f >T10i5fe»Lfc. •#«H*Na 2 S0 4 T«fc»L. »§g#£?&EE 

TSteGPCi»J5£ (^'JXfU^) 4 8 0 0, ^ft^tt 1 . 22 

25 TS^fc. *KttK:»ettfc±£jd5tott, ftTOJHFas 3 3 0 0, 
1 . 1 9T*-3fc. 

3 0raLW^7XMOTi:, 7? «JMR7^;U ( 1 0. OmL, 8. 9 4g, 
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6 9. 7 5 mm ol) , Afcfg— m (250mg, 1. 74 mm o 1 ) . ^ > £ 
*9-Jl>zS3L : 7-U> h 0 7 5 > (0. 3 6 4 mL, 302mg, 1. 7 4mmol 
) , &.ktfh;bx> (lmL) fctfcfc*. ^aiaWEEKStUfcO-feSKS^XTB 
£<«#Lfc«. W >« - 2 - tKD^ 1 ->lf (3 4 4 

5 rag, 1. 7 4mmol) fc*ftlU TOttMt^bfc. 3 5»ftlC5?tf=. 
Jl/^>if> (0. 8 7mmol) ©n-^*-y->»tt&aSftlL. 7 CCTJP^ 

;1^7*3\IV) 0KS5. 2 0g) . 7?'J^S^©E**»9 9 

U 7f UViftff) l: J: tl 3 6 0 0 0 »f 1 . 5 8T*ofc. 


15 5 g) tTafcwt3M<y->7*-bfb@1*I (-#tfc«&BS»B-4 5) (0. 
1 3 5g) £J:<ffi£l,&. ft*5> fi£ffl£B:, 7£ U Jl&M&fcWk 

t , -f V v 7 *- h {t£tt<D-f V v 7 h gtf^ fcfcT 1 / 1 1 tt 5 ft t 


^iStftf 4 



o 


o 
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1 0 OmLW^f^XSfS^Sil*, 2 -y'n^-y'u \£* (0 . 195 

xnL, 2 9 lmg. 1. 7 4mmo 1) &Hte#J, Hit$&-$E (2 5 Omg, 1. 
5 7 4mmol) , ^>^^f;VyXf l/>MJ75>^tlT, T^'J^S? 
y^JU (10. OmL, 8. 94g. 69. 7 5 mm o L) 67 0 T:TS"n bit. 
IW9 8XOBjfiT, vt*-;U^>ii> (0. 8 7mmol) SrSsinU M 

r. Tfttas. (i-i) *»e> (i-4) icss^fKiofiiattfet, s^&a 

10 ^flMttflklTi^. ^£-;u^>tf>8iDiffi<0S»a£fm&¥£#^ 

16 0 0 0, »^fi»* 1 . 3 8T, «J|*Wftg»S-&#tt»¥*5# : f« 3 4 0 
0 0, 5 7 Tab r> ft. K£±T©it«fi&ft**£aS£fc£ftD, 

15 sag±©fijfflTO'tt 

»oPi«<z)a##t>»s^t*«-e€r5. at, ^fEBoastma^aawtfi* 
ut^-s^asfc^. TKBKSssfejstwrsa^tTKifestsiBniffiMffiai 

20 ^ itt^\z2mu±m?zfc£®tfr±mtm8.f$.®tfm 
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If *©|gffl 1 iBi&©#&. 



10 (±©a#, RMiPh, cn, co 2 r 3 (R 8 tt— ffio^ras) 



) 



15 (±©£4», r 6 «h. Me, CN, KXI&IA^ 2 0©t«a54»6J8tfh5S 
1.-3, R 7 tt=M±OtilT-SI3, ntt2JSt±©SE»-C**. ) 
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